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Introduction
This paper examines the relevance of market size and regional hierarchy for retailers' productivity.
Retailing constitutes a large share of the overall economy in almost all of the countries in the world.
Moreover, retailing also serves the purpose of an important urban amenity and contributes to a location's attractiveness by providing consumption possibilities (Glaeser et al., 2001 ). Yet, empirical research on the sector as a whole that accounts for the interactions among several marketplaces is limited. Research on various aspects of retail location is mostly limited to case studies and limited geographical units. In addition, although the consensus in the literature is that retailing is heavily dependent on proximity to sufficiently large demand, the relevance of the spatial continuum and urban-periphery interaction is often neglected in research on the importance of market size for the performance of retailer performance. From a regional economics perspective, we know that the demand inflow to a location plays an important role in the presence and scale of retail clusters. The importance of external demand for retailers attenuates with increasing distance (Haynes and Fotheringham, 1984; Larsson and Öner, 2014) . For several decades, gravitational approaches to estimating retail market boundaries have suggested that larger markets attract higher demand (Reilly, 1929; Converse, 1949; Huff, 1964) . However, the demand inflow to a market is dependent on not only the market's size but also its place in the regional hierarchy. Thus, not only the size of the market but also the market's place in a hierarchical order in the system of regional markets is important for the retail sector. Traditional location theories suggest that demand flows from peripheral (non-central) markets toward the central market in the same region, but usually not the other way around (Haig, 1927; Christaller, 1933; Lösch, 1940) . In this strand of literature, it is argued that the importance of demand for retailers cannot be limited to very proximate markets (Lakshmanan and Hansen, 1965; Beckmann, 1958; . Ignoring these fundamental aspects of location theories in empirical exercises on retail productivity may result in overestimation of the importance of the demand in close proximity and underestimation of the relevance of the demand at greater distances.
The spatial aspects of retail markets are particularly important for independent stores that do not belong to a chain, as their survival is solely dependent on their own performance in a particular market. We have observed the retail landscape transform tremendously as chain stores have thrived all around the world over the past half-century. Researchers and policy makers have been alarmed by the decline of small and independently owned stores. Today, chain stores hold a competitive advantage by offering lower prices and a larger variety of goods because of scale economies and technological advances (e.g., more efficient distribution channels, online retailing). This trend instigated the ongoing debate on the survival of independent stores and the attractiveness of downtown retailing, which is an acknowledged asset for urban vitality (Glaeser et al. 2001) . Despite the challenges, the majority of the retail sector still consists of independently owned stores and their importance for the economic and social milieu is undeniable 1 . This paper aims to elucidate (i) the importance of market size and (ii) the relevance of a market's place in the regional hierarchy for independent retailers' productivity. In the course of examining the market sizeproductivity relationship for independent retailers, the analysis also captures the importance of store and employee attributes for productivity. In addition, the paper extends research on the returns to market size and place in a regional hierarchy for independent retailers of different types and sizes.
In broad strokes, this paper positions itself within a market size-productivity framework, and the issue of returns to market scale is discussed from different angles. However, the contribution of the analysis is that it specifically addresses an economic activity that is heavily dependent on proximity to sufficient size of demand. What makes the retail sector especially suitable for the framework of this analysis is the strong influence of market size and proximity to potential demand. This strong dependence arises because the consumption of retail goods occurs either at locations where retail services are provided or in very close proximity to point of sale. Therefore, any reallocation of individuals and households between regions would be expected to influence the geography of the retail sector and the productivity of its actors. Stores located in large markets or in close proximity to them enjoy not only a larger number of consumers but also the benefits that arise from different forms of agglomeration economies.
The productivity returns to market scale are multilayered. Scale economies can be external to the retailers that are located in a large marketplace (e.g., knowledge spillovers, shared infrastructure and services, and a large pool of labor) (Puga, 2010; Hanson, 2001) . However, sufficiently large demand in close proximity may also allow these retailers to exploit the productivity benefits that arise from internal scale economies.
Because these retailers can operate at a larger scale, they can reduce their relative cost per sale, and such reduced costs would be reflected in their productivity. This interdependent aspect of economies of scale makes it challenging to identify the portion of the productivity benefits that can be attributed to the external or internal scale. However, in the specific case of independent retailers in the Swedish market, no obvious relationship exists between the scale of markets and the internal scale of stores 2 . In other words, large independent stores are not necessarily sorted into large markets. Thus, a distinction must be drawn between the 'size' of demand and the 'nature' of demand in large markets. For the relationship between the market scale and the productivity of independent retailers, I argue that the nature of the demand in large markets allows independent retailers to specialize in niche goods and services and thus to exploit the demand from a certain segment of consumers. In that sense, the diversity and scale of demand may allow these independent retailers to charge higher prices for the specialized goods and services they provide, which would not be feasible or profitable to provide in smaller markets simply because of insufficient demand. Therefore, the extent of the demand in large and central markets should be reflected in the productivity of retailers, and this impact should vary with respect to the type of retailing in question.
In addition to being one of few empirical attempts to identify the returns to market scale for retail, this paper contributes to the existing literature by (i) accounting for the spatial continuum with the use of accessible market size measures, and by (ii) highlighting the variation in productivity across central and peripheral retail markets. The results of the analysis show that the immediate market (the municipal market size) is more important for independent stores' productivity in central markets, whereas the regional market potential appears to have an equally large impact on both stores in central markets and stores in peripheral markets. The findings suggest that employee characteristics are important only for stores located in peripheral markets. After market size and store characteristics are controlled for, physical capital appears to have the same impact on productivity regardless of the centrality of the market, whereas the size of the store in terms of the number of employees plays a slightly more important role in the productivity of the stores located in non-central markets than in the productivity of the stores located in central markets.
The paper continues by providing background material and the research motivation, which is followed by the calculation of the accessible market size measures that are used in the empirical analysis. Then, the empirical section outlines identification issues and explains the data and variables, and the paper concludes with a discussion of the results.
Background and motivation
Retailers specialize in providing goods and services that are demanded by consumers and producers, such as a range of goods, convenience shopping, customer services, and packing and credit facilities (Johnston et al., 2000) . The most distinct characteristic of retailing as an economic activity is probably its strong dependence on location. Owing to the nature of the transactions carried out in retail establishments, one is likely to find these establishments in (or close to) the centers of cities or regions. One concrete explanation for this phenomenon is that the transactions in the retailing sector often require face-to-face interactions between buyers and sellers 3 . Although its importance varies across different types of retailers, high sensitivity to distance to demand is a retail phenomenon 4 .
A large body of literature utilizing traditional location theories addresses the location patterns of retail stores. Classics such as Reilly's (1929) "law of retail gravitation" introduce the idea that the demand flow between retail markets is positively associated with the sizes of the markets and negatively associated with the distance between them. Following this gravitational approach, various researchers have aimed to determine the retail market boundaries (Converse, 1949; Huff, 1964) . Based on the "Central Place Theory" framework of Christaller (1933) and Lösch (1940) , research on retail location highlights the regional hierarchy between retail markets where the demand for services attenuates with distance from the core to the periphery (Berry, 1967; Berry and Garrison, 1958a; 1958b; Applebaum and Green, 1974) . From a "within-city variation" point of view, the "Bid Rent Theory" argues that central markets are allocated to the activities that can pay the highest rent (Haig, 1927; Scott, 1970; Johnston, 1973) .
Previous empirical research has shown that shoppers do not always patronize the nearest center where they can find a particular good or service (Golledge et al., 1966; Clark, 1968) . Multipurpose shopping trips are found to motivate customers to travel to a range of locations, depending on the goods or services that they are seeking (O'Kelly, 1981 (O'Kelly, , 1983 Thill and Thomas, 1987; Johnston and Rimmer, 1967; Craig, Ghosh and McLafferty, 1984) . For example, combined with the convenience of high accessibility and parking facilities, regional malls illustrate how multipurpose shopping motivates people to travel greater distances even if closer options are available. Along this line of thinking, stores that are clustered in large and central marketplaces should also benefit from the possibility of attracting multipurpose shoppers from farther distances owing to the breadth and depth of the retail services that are offered in the market. Consumers' multipurpose shopping behavior is also argued to be one of the reasons why retailers cluster in space (Parr and Denike, (1970b) ). The argument is that consumers are motivated to engage in multipurpose shopping trips so that they can reduce their overall transport and time costs by shopping for a bundle of goods at once in order to make the purchase of a single item less costly. Thus, being located in a diverse retail cluster would allow retailers to exploit the local demand to a greater extent. Similarly, the new economic geography (NEG) literature refers to this type of agglomerative force as the "love-of-variety" effect (Krugman, 1991; Fujita et al., 1999; Fujita & Thisse, 2002) . The argument is that larger marketplaces are more competent at providing greater variety (see, e.g., Andersson & Klaesson, 2009) . Figure 1 displays the process through which the benefits from market size can be realized by stores. When we try to understand the mechanism through which firms in general benefit from market size, we need to distinguish between the demand and supply sides. When firms in general and stores in particular optimize their location, they rely heavily on the potential demand within close proximity, as proposed by location theories. High potential demand secures the survival of a shop and can allow a retailer to offer customer services with high fixed costs that would be too costly to cover in a smaller market. Even when we assume that the prices of products are constant across space, the number of transactions per employee in a store is likely to be higher in denser and larger markets. From a multipurpose shopping trip perspective, a larger and more accessible market with greater variety should also imply greater demand for a retailer, as the market for the particular retailer would be an attractive market for customers to patronize (Johnston and Rimmer, 1967; Craig, Ghosh and McLafferty, 1984) . In markets where we observe higher degrees of colocation between different types of retailers, we would see an even greater inflow of demand.
For shops, being closer to demand implies being close to other shops. This demand-driven location choice of stores (and other firms) results in clustering in space, which generates agglomerative forces.
These forces enter into firms' location choice, which feeds back the process. The proposition that density is positively associated with both the productivity of individuals and the entities in which individuals create economic value (together with other forms of production factors) is not a recent one. Over two centuries ago, Adam Smith (1776) had already acknowledged the relative importance of the internal scale for production, whereas a century ago Marshall (1890) deliberately discussed those positive externalities that result from the scale of the market. However, when we examine the literature aiming to quantify the impact of the market scale on productivity levels, we see rapid development only over the past few decades (Puga, 2010) .
Numerous scholars have addressed the causes of agglomeration economies and the positive externalities associated with geographical concentration. For example, Ohlin (1933) considers four determining factors for agglomeration to arise: (i) internal scale economies, (ii) localization economies, (iii) urbanization economies, and (iv) inter-industry linkages (input-output circulation). Regarding internal scale economies, the potential size of the demand in a market is directly related to the fixed costs of a firm (both material and nonmaterial); accordingly, in a larger market, a firm can operate at a larger scale and, ergo, enjoy a productivity increase as its output increases (Krugman, 1990 (Krugman, , 1991 Johansson and Karlsson, 2001) .
In a nutshell, agglomerative forces provide more efficient facility and supplier sharing, greater individual specialization, a larger labor pool, and hence better labor-matching opportunities, which combine to induce more productive processes. Accordingly, Duranton and Puga (2004) identify the three main micro foundations of agglomeration economies as sharing, matching, and learning. Sharing refers to a common infrastructure (Scotchmer, 2002) , a larger pool of labor (Marshall, 1890; Ellison et al., 2010) , and intermediaries and input suppliers (Abdel-Rahman and Fujita, 1990; Rosenthal and Strange, 2001) .
Matching refers to the average quality of matching between employers and employees, as well as between buyers and suppliers (Helsley and Strange, 1990; Coles and Smith, 1998; Costa and Kahn, 2000) . Finally, cities also facilitate knowledge spillovers via learning (Glaeser, 1999; Rosenthal and Strange, 2003; Glaeser and Maré, 2001; Duranton and Puga, 2001; Larsson, 2014) , and the diverse nature of cities permits higher levels of creativity and productive interactions between individuals (Jacobs, 1969) .
The majority of the advantages associated with agglomerative forces are relevant to retailers. However, retailing has distinct aspects that can benefit from the market scale. The individuals working in the sector have greater incentives to increase their performance to enjoy sale-based bonuses. Any two individuals with similar job definitions in the same type of retailing activity would still be engaged in different sets of tasks in markets of different sizes. Thus, individuals tend to be more productive in denser marketplaces, as retailers and their employees in denser marketplaces need to engage in more complex tasks and intensive interactions.
Owing to the nature of the demand in denser and larger markets, retailers can specialize in either one or a few goods and services, become niche companies, and charge more for the premium service that they provide. Stores located in larger markets can benefit from the possibility of spreading the cost of providing additional services and in-store elements and can thus differentiate themselves in the market.
Only a retailer in a sufficiently large market can serve enough customers to achieve an optimum match with a specific segment of consumers. Thus, the majority of niche stores are located in larger and central markets, and specialized stores generally perform better in places with a variety of consumers, just as consumers generally prefer places with a variety of retailers. Accordingly, in many small and peripheral markets, we do not see a full spectrum of retail services; indeed, some retail branches do not even exist in very small markets 5 . This paper does not seek to differentiate between the impact of traditional agglomerative forces that arise from the scale of the market and that of agglomerative forces that are exclusive to the retail sector. I acknowledge that the relation between the scale of the market and firms' productivity may vary. A significant share of the impact of market size for retailers may be driven by the traditional aspects of agglomeration. The specific benefits that retailers derive from the size of the market are not within the scope of this study but should be addressed by future research.
The accessible market size and the Swedish retail market
The measurement and use of market potential in the analysis in this paper constitute the foundation for the paper's contribution to the literature: the market potential measure allows for the observation of not only size effects but also the interaction between urban and peripheral retail markets. Indeed, this measure captures the benefits associated with the scale of a place (e.g., better infrastructure, higher place attractiveness, and higher connectivity). Many regions consist of one or several central marketplaces 5 Christaller (1933) defines the distance to this boundary as the "real range" of a good, and he terms the minimum bound on the range of a good as the "lower limit". In the work of Denike and Parr (1970a) , this lower limit is defined as the "threshold range": "Given the equilibrium market price, the threshold range represents the distance to the perimeter of an area enclosing a minimum level of aggregate demand, which is sufficient to permit the commercial supply of the good, i.e., which permits only normal profits to be earned" (p. 570). surrounded by smaller peripheral markets. Central markets are expected to play a more influential role in the supply of consumer services, as well as in many other economic activities that require intensive interactions between economic actors. By contrast, individuals from peripheral markets can be expected to commute to the core market to consume the goods that are available in the center. This paper uses a central versus non-central municipality division for Swedish regions. Central and non-central municipalities in the Swedish context are based on integrated spatial labor markets. Municipalities that are integrated in terms of commuting constitute a functional region, which also corresponds to a local labor market. There are 81 local labor markets in Sweden, with one central municipality at the core of each.
Thus, the economic interaction within a region is more intensive than it is across regions (Klaesson et al., 2014) . One of the advantages of using Swedish data is the monocentric nature of Swedish regions, which allows for a coherent investigation of the urban-periphery interaction.
Market potential is a measure of the magnitude of the economic concentration and network opportunities both within and between regions (Lakshmanan and Hansen, 1965) . Johansson and Klaesson (2007) shed light on the ways to distinguish between the internal and external market potentials of functional regions, as different types of goods and services have different levels of interaction intensity, i.e., different levels of intensity in the interactions between buyers and sellers. Johansson and Karlsson (2001) also mention that interaction-sensitive goods and services have distance-sensitive transaction costs that rise sharply when these transactions take place between regions rather than within regions.
This study uses each Swedish municipality's accessibility to wage sums as a proxy for the total demand in that region. The calculations are based on the earlier work of Johansson, Klaesson, and Olsson (2002) , which is further developed in Johansson and Klaesson (2011) , where they investigate the agglomeration dynamics of business services. The total market accessibility of each municipality is divided into three parts as follows:
In equation 1, S denotes the size of the market, and denotes the intra-municipal market size, represents the intra-regional market size, and is the extra-regional market accessibility for a given municipal market, a. What is meant by "intra-regional" in this context is the accessibility of one municipality to other municipalities within the same local labor market region.
In the present context the sum of the three components in the equation above is probably not the appropriate market potential measure. For a specific municipal market it gives the overall market potential without consideration about the origin of purchasing power. The expression makes it impossible to distinguish between possible competition effects between municipalities for consumers located in different municipalities within the same labor market area and different labor market areas. In order to accomplish that we need to allow for the possibility for the three components to have separate effects.
The basic argument is that the influence of the three components in the equation may differ for different municipalities. Let N = {1,…, n} be a set containing all municipalities in the economy, and let R denote a subset defining a local labor market area containing several municipalities within N. Then let a be an individual municipality contained in R. Then we can define − = R\a to denote the municipalities in region R excluding the individual municipality a. Also, let − = N\R denote all the municipalities in the economy excluding the ones in R. Using these definitions, I define the three parts of the total accessibility as follows:
W in the formula denotes the wage sums in a given municipality, a. The travel time by car between two given municipalities is represented by t, and λ is used as a time-distance decay parameter. For each geographic aggregation level, λ takes a different value 6 . The values are calculated following the calculations of Johansson et al. (2002) with Swedish commuting data.
Utilizing the distance decay is an efficient way to control for spatial dependencies as well as a superior way to capture the actual scale impact because this measure allows us to account for a spatial continuum (Andersson and Gråsjö, 2009 ). The figure below represents the three components of the market potential measure, where a is a municipality located in a region, R, which is contained in the greater Swedish market, N. Using the time distances in combination with the distance decay parameter and wage sums gives us a unique total market potential value for each municipality in the economy, as explained above. In Figure 3 , I show three maps for the three accessible market size measures for the Stockholm region and the surrounding municipalities to provide a visual overview. The municipal market size is much more dispersed than the regional and external market sizes. The first map shows the market size in the immediate surroundings, whereas the second map indicates the regional market size that is relevant for a municipality. Finally, the last map shows the market potential that extends beyond the region in which a municipality is located.
The municipal market size should be important for both centrally and peripherally located retailers.
However, with the regional market size, peripherally located retailers should be more sensitive than the centrally located retailers because their own domestic market is limited.
Another aspect of a market's place in the regional hierarchy relates to specialization. One way to capture the relative importance of specialization in retail is to examine the degree of concentration of the sector with respect to other economic activities. A market may be relatively small in size but still exhibit a considerable degree of concentration in a given sector with respect to other local economic activities.
Location quotients (LQs) are a simple but straightforward way to capture the relative importance of a sector in a geographically delimited area. Figure 4 shows a Swedish map where the municipalities are shaded according to the LQ values 7 for the retail sector. Municipalities that are colored red have a LQ higher than 1, which implies that retailing is one of the basic (exporting) sectors in these municipalities. The LQ map presented above reveals that municipalities with a high LQ value are more dispersed across space than what we previously found in the accessibility maps. Because the retail concentration does not depend on the size of the market, we see a LQ greater than one in municipalities that do not necessarily have a large market. The concentration of retail activities across large municipalities and metropolitan regions is generally predictable. In addition to showing this predictable concentration, the LQ map allows us to observe the concentration of retail activities along the Norwegian border and thus to find that the demand is not driven domestically alone. Municipalities such as Strömstad, Årjäng, and Eda are known to attract consumers from Norway owing to the lower prices for goods and services in Sweden. Moreover, places such as Åre and Härjedalen are popular destinations for winter sports, and the concentration of retail activities in these locations signals that the demand for retail is not exclusive to domestic consumers. 7 The LQs used in the map are calculated for the data from 2008. The calculation of the LQ is as follows: (Er,i/Ei)/(Er/E), where E is the total employment in the country and Ei is the total employment in region i. Additionally, Er,i denotes the employment in the retail sector in region i, and Er denotes the total employment in retailing.
As with economic activity, in general, the gross retail employment is clustered in the southern part of the country. Nevertheless, large marketplaces in the north still exhibit a considerable level of relative retail concentration. These marketplaces are more likely to be supported by the external market, given the degree of retail concentration in the surrounding municipalities. Once again, a higher LQ for a municipality does not always imply a large retail market in absolute terms. Although we find various regions to be competitive in retailing in relative terms, the Malmö, Stockholm, and Gothenburg regions together account for approximately 40 percent of the overall retail employment in the entire country.
Empirical design 4.1. Identification
In simple terms, productivity can be defined as the ratio of outputs to inputs, which reflects an average measure of the efficiency of production. The retail literature has been very contentious owing to the debate on the appropriateness of different types of productivity measures ever since the first empirical application by Hall, Knapp, and Winsten (1961) . A considerable amount of research is devoted to the discussion of what type of productivity measures can be used in an empirical setting 8 . To operationalize a production function for retailing, previous research has used different alternatives for an output measure (Bucklin, 1980; Lusch and Ingene, 1979) . The consensus is that value added is the best measure of retail output (Doutt, 1984; Ratchford and Brown, 1985) . Lusch and Ingene (1979) argue that value added has the "highest predictive validity" in OLS estimations as an output measure for retailing.
Among different types of retailing activities, the input structure can be drastically different. However, the labor used in the production process is a relatively straightforward production factor that can serve as a proxy for input factors across multiple branches of a sector in a consistent manner. Thus, this paper adopts the value added per employee as a retail productivity measure (Reynolds et al., 2005) .
The conventional way to describe the production process is to use a Cobb-Douglas production function, in which the weighted output is the product of labor, capital, and total factor productivity 9 . The estimation performed in this paper is of a log-linear production function, where the results obtained from the level variables are in the form of elasticities. The model to be estimated is as follows:
8 See George (1966) , Takeuchi and Bucklin (1980 Bucklin ( , 1981 , McIntyre (1984, 1985) , Tilley and Hicks (1970) , and Ingene (1982 Ingene ( , 1985 . 9 A Cobb-Douglas production function can be written as follows: Y = AK α L β , which can be rewritten for output per labor (value added per employee) as Y/L = AK α L β-1 . From this form, we can obtain the following linear form to be estimated: ln(Y/L) = a+blnK+clnL. (Observe that β-1 = c)
The goal is to capture the productivity returns to market size. Whereas represents the value added per employee in store in retail market in year , ′ represents the three market size variables (municipal, regional, and external) and the retail LQ, the construction of which is discussed in detail in the previous subsection. The primary goal of the analysis is to capture the effects from the three market size measures to identify the spatial sources of productivity. Achieving this goal requires isolating the effects from individual store characteristics that can be associated with the productivity directly or indirectly. The amount of physical capital (in Swedish crowns) is represented by controls for the effect from one of the two major production factors. The second major production factor, labor, is then investigated by a vector of variables, denoted by ′, associated with the number and characteristics of the employees in an individual store. The justification for controlling for the characteristics of employees in a store in addition to the amount of labor used in the production is that the production of labor can be improved not only by changing employee scheduling but also by revising the composition of the labor that is used in the production process. For example, the productivity returns to an extra hour worked by a salesperson may not be equivalent to the returns to an extra hour worked by an employee holding a managerial position. In addition, the demographic characteristics of labor (i.e., female share, immigrant share) may play a significant role. ′ represents municipality dummies that are introduced into the analysis to control for heterogeneity across different markets and across different types of retailing activities. Even when we control for several attributes of a store, unobserved characteristics that are intrinsic to these stores (time invariant) may still induce higher productivity. To avoid having possible upward biased estimates for the market size variables, a fixed-effect error term, , is introduced for the individual stores.
Data and variables
The data that are used in the study are on the establishment level and were obtained from Statistics Sweden for the years between 2002 and 2008. The dataset is a publicly audited dataset containing information on every individual active in the labor market and their workplaces, which can therefore be linked to the firm to which the establishment belongs 10 . The selection of the period is based on the macroeconomic level consistency as well as significant changes in the industrial categorization occurring after 2002. The data initially contain information on all independent stores that have a positive value added. After the exclusion of outliers, the total number of observations is approximately 30,000 (over 81,000 observations for the entire period of seven years) 11 . Approximately 19,000 of these stores were located in central municipalities, and the rest were hosted by peripheral (non-central) municipalities. The descriptive statistics and pairwise correlations can be found in the appendix. Figure 5 displays the variables that are used in the analysis under two main headings: Market size and place in the regional hierarchy and Store 10 Because the capital and value added figures are only available on the firm level, their use is only possible for independent stores where a firm has only one plant (store). 11 Unbalanced panel. and employee characteristics. In addition, municipality dummies are used as controls. The variables are defined in detail below. Market size and place in the regional hierarchy Because market size constitutes the core of the analysis, the three measures for the accessible market size, together with the retail LQ and Competition, constitute the variables of interest. The three market accessibility measures are municipal market size, regional market size, and external market accessibility. These measures are log transformed in the empirical analysis, along with the value added per employee (which is used as the dependent variable). Hence, the results that are obtained from the regression analyses for these market size variables are elasticities.
Additionally, the LQs and a measure of the competitiveness of the retail sector in the respective municipalities are introduced into the analysis to control for the degree of retail specialization in the market. The LQ captures the relative concentration of the whole retail sector in a municipality in terms of employment. Although the competition variable is very similar to the LQ in terms of its calculation, it captures the relative competitiveness in the retail sector with respect to the national average (Glaeser et al., 1992) . This variable is calculated as follows: ) where s is the number stores, e is the number of employees, r denotes the retail sector, and m stands for the municipality. A ratio exceeding one implies that there is a relatively more competitive retail milieu in the municipality compared to the national average and indicates that there are more establishments (stores) relative to the size of the municipality compared to the rest of the country.
Store and employee characteristics
The analysis accounts for the productivity related to store size in terms of number of employees and physical capital. The amount of capital and labor are the two fundamental production factors. The impact of labor is captured in terms of the total number of employees in a store. In addition, the capital variable corresponds to physical assets, such as the machines and equipment that are used to handle the goods in a store and to provide the retail service (e.g., vehicles, cash machines, shelves, mannequins, coolers, computers, and sound systems). This variable includes neither immaterial capital (such as stocks and patents) nor floor space because of the inconsistencies in the data source.
In addition to these two variables, another set of variables is introduced to capture the impact of the employee composition in a store. These variables include the share of female employees, the share of firstgeneration immigrant employees, and the share of employees with a minimum of three years of higher education. The analysis also uses two occupation-based variables to account for the variations across different tasks and the effects of the distribution of high-end and low-end occupations on productivity by introducing the share of employees with a managerial position 12 and the sales personal share. Table 1 displays the results from a fixed-effect estimation of the independent stores located in central and non-central (peripheral) markets seperately. The primary goal of this estimation is to capture (i) the variation in the size of the impact between the three market size measures and (ii) how these effects vary between central and non-central markets.
Estimation results
The first regressions (regressions 1 and 2) examine the impact of capital and employee characteristics only and do not incorporate the market size measures, LQs, or competition ratios into the model. The estimated coefficients for the variables that capture the impact of the store and employee attributes do not appear to change once the market size variables are introduced 13 , with the exception of store age. The influence of the number of employees on productivity should be interpreted while bearing in mind the original Cobb-Douglas formulation. Because the left hand-side variable is the value added divided by the number of employees, the estimated coefficient that we obtain for the labor variable plus one should give 12 Managerial occupations include chief and executive officers and marketing personnel. 13 As can be seen from the pairwise correlations, the size of the stores and the size of the market do not correlate to a great degree. This result, to some extent, implies that large establishments are not necessarily sorted into large markets.
us the actual effect of labor on output levels 14 . Doubling capital is associated with only a 3-4 percent productivity increase, although this impact is slightly stronger for stores that are located in non-central municipalities. Capital appears to play a much less significant role for these independent stores than one would expect; this weak effect may at least partially be due to the lack of data on floor space in the data on physical capital. This lack of information also makes it impractical to make an argument on increasing/decreasing returns to scale based on the estimated coefficients obtained from capital and labor.
Additionally, retailers in general are not very dependent on physical capital because they are very labor intensive.
The labor characteristics have an insignificant impact on the productivity of stores located in central markets. However, the manager share and sales personal share are associated with an approximately 5.5 percent productivity increase for independent stores located in non-central municipalities. This result may largely be explained by returning to the division of labor argument. The majority of the independent stores in non-central peripheral markets are run by either one or very few employees. Thus, any change in the decomposition of labor may reflect a greater productivity improvement for non-centrally located stores.
The second set of regressions (regressions 3 and 4) examines the impact of the total accessible market potential, where the three different aggregates are not introduced into the analysis separately. This specification capture the relevant market potential derived from the entire Swedish demand for any store regardless of whether it is located in a central or non-central market. The total accessible market potential is a catch-all variable, as it captures the effects of many scale-related attributes of the markets, where the elasticity is greater than 0.75 for stores in central municipalities and 0.70 for stores in peripheral municipalities. As a result, when the entire market potential for a particular store is doubled, we should see a greater than 70 percent increase in its productivity. Deriving the economic significance of this result from its statistical interpretation is difficult because such a change in the total market potential requires major shifts in both the overall purchasing power and the accessibility in the country as a whole.
When we examine the impact of the three accessible market size measures, the picture is different.
Regression 5 is performed for all Swedish municipalities, and regressions 6 and 7 are performed for central and non-central municipalities, respectively, where our variables of interest are introduced into the model.
The productivity of independent retailers located in central municipalities appears to be more sensitive to the demand in the immediate market, which is captured by municipal market size, than that of stores located in peripheral markets. For example, doubling the municipal market size is associated with an approximately 30 percent productivity increase for centrally located stores but only an approximately 12 percent for non-centrally located stores. One practical interpretation of this result is that if a store moves from a central municipality to another municipality that is twice as large in terms of municipal market size (e.g., if the store moves from Gothenburg to Stockholm), it can enjoy an approximately 30 percent productivity increase, all other factors being held constant. Regarding the impact of regional market size, we find no notable difference between stores located in central markets and stores located in peripheral markets. This parity is in line with the previous discussion, which suggests that shops in the same regional market are in competition for the same set of consumers. In fact, for retailers located in non-central markets, the impact of the regional market is much higher than the impact of the immediate market, which implies that the relevant market boundary for the productivity of non-centrally located stores extends beyond municipal borders. The productivity of non-centrally located stores thus appears to be more dependent on the potential demand in the region than on the potential demand in very close proximity.
The most interesting result most likely pertains to external market size. When the external market size is doubled, stores located in central markets can enjoy an approximately 40 percent productivity increase, whereas stores located in non-central markets enjoy an approximately 50 percent productivity increase. In economic terms, whereas a drastic increase in the municipal market size or regional market size is plausible through either the relocation of a store or a significant improvement in the connectivity (infrastructure) and/or purchasing power in a region, the same type of change cannot be realized as easily for the external market potential.
The estimated coefficients for the retail LQ indicate that sector specialization has a great impact on the productivity levels of independent retailers and that sector specialization plays a more important role for centrally located stores than for their non-centrally located counterparts. The relative competitiveness of local markets with respect to the country average is captured by competition, which appears to have an insignificant impact on productivity in both central and non-central retail markets. Nevertheless, the large coefficients for the market size measures can be reasonably argued to already reflect the impact of the degree of competition in a market. 
Variations across different types and sizes of stores
The retail sector consists of highly heterogeneous activities. As these activities are distinct in their location patterns, their response to market size should also vary with regard to productivity returns. A common approach is to use the "durable" vs. "nondurable" dichotomy in the retail literature, which may lead to coarse results because of the ambiguity and heterogeneity of the retail branches that can be nested under the "durable" category. Thus, this paper examines the variations in productivity returns to market size across different types of retailing activities by using four categories 15 : food, clothing, household, and specialized.
Different types of retailing activities are grouped into these four categories with respect to the goods that they provide as well as the commonalities in their location patterns 16 .
The first category, food retailing, is known to be very sensitive to the proximity to demand because the nondurable goods purchased by these stores are not very likely to be carried far away from the location where they are provided. Instead, these goods are likely to be found in city centers close to residential areas or in close proximity to such centers. Purchases of the goods provided by these shops are more frequent than purchases of other commodities provided by the retail market. The second category, clothing, corresponds to a significant share of the retail market. As individual stores, such retailers dominate downtown retail markets, but they can also be found in regional malls and/or in out-of-town retail clusters. The clothing goods are purchased less frequently than food goods but more frequently than large and expensive household items, which places this category somewhere between durable and nondurable goods.
The third retail category, household, involves various retailing activities such as the retail sale of electronic goods, furniture, and construction materials. Because these retailing activities require more store space and because consumers purchase goods provided by these stores less frequently and are willing to travel greater distances to do so, retailers in this category tend to be located farther from the city core. Indeed, 15 A detailed list of the retailing activities listed under these four categories can be found in the appendix. 16 The second chapter of the thesis, which is entitled "Market Reach for Retail Services", addresses the variations in the location patterns of these four retail categories. these stores are often found at the intersection of different markets and regional hubs, and they are located close enough to a sufficiently large market to secure a certain threshold of demand yet far enough from the core to enjoy lower rent costs. The fourth category, specialized stores, is the most heterogeneous category in terms of the goods and services provided by such stores. Each store is specialized in providing one or a few particular lines of goods, and thus, such stores include opticians, pet stores, flower shops, bookstores, and music shops. Consumers' willingness to travel far in order to patronize these stores is relatively low, so these stores are almost always located in the very core of the market. The physical size of these stores is often small, which allows them to compensate for the high rents in the central parts of local markets. Table 2 displays the market size elasticities for food, clothing, household, and specialized independent retailers separately 17 . No statistically significant productivity return from a larger municipal market size is found for independent food retailers in central markets, whereas their counterparts in non-central markets enjoy a productivity premium with respect to the immediate market size. Regional market size has a positive impact on the productivity of independent food retailers in both central and non-central municipalities, and the impact is higher for non-centrally located stores than for centrally located stores.
For clothing, only independent stores located in central markets experience a productivity return from a larger municipal market size and regional market size; the magnitude of the impact of these two market size measures is similar (the elasticity is approximately 0.35). This result is consistent with the argument that the nature of the demand that is associated with a large market potential may allow retailers to specialize in niche products and services and to exploit the demand from a certain segment of consumers.
(For example, one can think of an independent shop providing customized clothing, thus, charging higher prices for its premium good in a large market.) Independent household retailers have a notable productivity premium with respect to the municipal market size, where the impact is approximately 0.5 in central municipalities and 0.3 in non-central municipalities. However, regional market size appears to have an insignificant relationship with the productivity levels of independent household retailers. One may argue that this result would be the opposite for chain household retailers, where the relevant market boundary should reasonably extend beyond the municipal borders. In that case, this interesting result may indicate that markets may be shared by chain and independent stores that provide high-order goods in a different manner. For the productivity of independent household retailers, the critical factor is revealed to be the immediate market potential rather than the regional market size.
The productivity of the independent specialized stores is found to be highly associated with all three market size measures for stores located in central markets. For stores located in non-central markets, municipal market size does not have a significant impact, whereas regional market size and external market size are strongly associated with stores' productivity. The lack of significance of the immediate market size (i.e., the municipal market size) for specialized retailers located in non-central markets can be explained by the 17 The full model is estimated, but only the results for the market size variables are reported. argument proffered previously: to provide a niche retailing service, the market must be sufficiently large.
Thus, for most of these stores, the relevant market size for a productivity return can be reasonably assumed to extend beyond the borders of the municipality in which they are located.
An overall conclusion from the results is that the competition between markets (especially those located in the same region) has no negative impact on the productivity of independent retailers. The impact of all three market size variables is either insignificant or positive in all cases. The retail sector is highly heterogeneous in terms of not only the types of goods and services that stores provide but also the size of stores. With size being measured in terms of the number of employees, approximately 50 percent of all independent stores have fewer than five employees, and approximately 90 percent of these stores have fewer than 15 employees. Only approximately half a percent of these stores operate at a scale that enable them to employ more than 75 employees. The variation in the productivity returns to market size across these different store sizes are shown in Table 3 , where these independent stores are grouped under three categories.
Overall, we see that small stores (1-5 employees) in central markets and large stores (15 employees or more) in non-central markets are the only retailers that benefit from the scale of the municipal market. The relation between regional market size and productivity appears to be consistent with the previous results, with a slightly higher premium for large stores with 15 employees or more than for small and medium-sized stores. In contrast, the external market size does not have a significant effect on these large stores,
whereas for small and medium-sized independent stores, its importance appears to be very large (the elasticities vary between 0.33 and 0.54). 
Concluding remarks
This paper addresses the productivity returns to market size and the relevance of the centrality of a retail market for the productivity of independent retailers. In particular, three different measures of market size are used to capture the market size in municipalities, region and areas outside the regions under study. In this way, the analysis allows for a discussion of the relevance of the spatial continuum of demand. The study focuses on the importance of the urban-periphery dichotomy for independent retailers' productivity, and hence, the productivity returns to market size are expected to vary across stores located in central and non-central markets. The paper also examines the possible effects from store and employee characteristics and aims to capture the variations across independent retailers of different types and sizes.
The findings suggest that the market size in close proximity has a higher impact on the productivity of stores located in central municipalities, whereas the market potential in the region appears to have similar productivity returns for both stores in central markets and stores in non-central markets. No significant productivity impact from employee characteristics is captured for stores located in central markets,
whereas stores located in non-central municipalities can be argued to receive a return to the division of labor. For these non-centrally located stores, the share of managers and sales personnel has a small but significant impact on their productivity levels. When we examine the variation in the relationship between market size and productivity across different types of retailing activities, the productivity of stores selling nondurable goods in non-central markets is found to be dependent on the market size within close proximity, whereas no such impact is evident for stores that are located in central municipalities. The relationship between market size and productivity is found to vary for stores selling durable goods. Large, specialized stores in central markets enjoy productivity returns to market size both in close proximity and in the region, whereas for non-centrally located stores, the relevant market boundary for the market sizeproductivity relationship appears to extend beyond the municipal market. With stores selling high-order goods for less frequent purchases, only the productivity return to the market size in close proximity is large, and this effect is even larger for centrally located retail establishments. In addition, small stores in central markets and large stores in non-central markets are found to have productivity returns to the market size in close proximity.
The theoretical background of this study suggests that when we examine the relationship between market size and productivity, absolute size is not the only factor that is important. From a regional economics viewpoint, exclusively considering the impact of the immediate market is insufficient. The results of this study show that the regional and external market potential also matters, and even to a greater extent than the market in close proximity for productivity of certain types of independent retailers. The findings also suggest that whether the centrality of the market where a store is located plays a role in explaining the impact of market size on independent retailers' productivity.
The paper faces the limitation of not decomposing the substance of market potential while examining the productivity effects from the market potential. As the empirical analysis stands, no distinction is drawn between the benefits that arise from agglomerative forces (e.g., learning, sharing, and matching) and the benefits that are purely associated with the size of demand. Nevertheless, this paper outlines a framework for future studies to scrutinize the possible implications of the centrality of store location, as well as the importance of demand at different distances for productivity. This type of analysis is useful not only for sector actors in determining the optimum location conditions for higher productivity returns to market size, but also for policy makers for investing in infrastructure to improve the connectivity between markets in the same region or facilitating retail agglomeration through deregulations. (1970) . Economies of scale in supermarkets. The Journal of Industrial Economics, 1-5. ms denotes "market size", and s denotes "share".
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